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ABSTRACT 
 
The importance of agriculture in many countries has tended to reduce as their economies 
move from a resource base to a manufacturing industry base. Although the level of 
agricultural production in first world countries has increased over the past two decades, this 
increase has generally been at a less significant rate compared to other sectors of the 
economies. Despite this increase in secondary and high technology industries, developed 
countries have continued to encourage and support their agricultural industries. This support 
has been through both tariffs and price support. 
 
Although the average farm production property may require this support to maintain long-
term production, the better farms can actually achieve production levels and commodity 
prices that result in these units being competitive on a free market basis. 
 
This paper will analyse the total return performance of UK farmland over the period 1981-
2004. This analysis will compare the total return from rural properties in the UK and 
compare this performance to commercial property returns (total, office, retail, industrial), 
equities and gilts over this 24-year period. The analysis will be based on the IPD UK let land 
index and the IPD property index. The portfolio diversification and risk-reduction benefits of 
UK farmland will be highlighted. 
 
The analysis shows that rural property has negative correlations with equities and gilts, as 
well as insignificant positive correlations with retail, industrial and office property. Rural 
property also provides portfolio diversification benefits. 
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INTRODUCTION 
 
Farming in the UK has been undergoing considerable change over the past decade, with a 
declining input of the agriculture to the total UK economy from a percentage basis, despite an 
overall increase in the total value contribution of agricultural production (MAFF, 2000; 
DEFRA, 2005). The most recent statistics from the Department Environment, Food and Rural 
Affairs (DEFRA) show that gross output of agricultural production in the UK is £14,289 
million, with an overall reduction in farm subsidies from the previous year (£2,369 million in 
2004 to £2,120 million in 2005). Total contribution to GDP of £7,591 million in 2004, which 
represents 7.6% of GDP (DEFRA, 2005). 
 
Although the contribution of agriculture to the UK economy has fallen as a percentage of the 
overall contribution, the profitability of specific farm types has not decreased at the same 
rate, with the productivity of UK farms actually increasing in the period from 1996 to 2005, 
from an index figure of 90.9 to 106. Total farm numbers in the UK have halved since 1945, 
with total farm numbers as at 2004 being 307,000 (DEFRA, 2006; British Council, 2001). 
The reduction in farm numbers has also resulted in an increase in the average size of rural 
properties in the UK. Since 1995, the average size of a UK farm has increased from 40 
hectares to 58-60 hectares (DEFRA, 2006; British Council, 2001). However, according to 
office of National Statistics (2001) and DEFRA (2006), although the average size of UK 
farms is approximately 60 hectares, this is due to a large number of farmers on small farm 
holdings rather than a small total area of agricultural land. In 2005, there were only 58.7% of 
farms in the UK with a land area greater than 100 hectares, with 86.1 of farms in Scotland 
being in excess of 100 ha and only 31.1% of farms in Northern Ireland being greater than 100 
ha in area. 
 
Farm ownership in the United Kingdom is also predominantly family owned (76.4 % in 
1996) and 23.6 % being leased or corporate owned (Ministry of Agriculture Fisheries and 
Food, 1997). This level of private farm ownership is low compared to Australia, US and New 
Zealand; however the level of corporate or institutional ownership of rural property in the UK 
is similar to Australian and US levels, as the above 23.6% includes property leased to 
individuals (Eves, 2000; Eves and Newell, 2001). 
 
A greater participation of the corporate farming sector and institutional investors in the UK 
rural property market is also a major aim of the UK Government in relation to its reform of 
the agricultural sector. According to DEFRA (2002), the Government’s aims in relation to 
agriculture in the UK are to: 
 
• Implement long-term commitment to reduce the cost of subsidies; 
• Move funding to environmental protection and rural development, paying farmers to 
deliver what society wants; 
• Move away from production subsidies and incentives to overproduction, and farm 
production controls; 
• Develop coherent policies with objectives of the promotion of free trade and 
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• Implement reforms which open up consumer choice through quality food, marketing 
and diversification. 
 
Experiences in the US and Australia suggest that a more active involvement of the corporate 
sector in both rural property ownership and management can optimise economies of scale to 
improve agricultural performance and returns (Eves, 2002; Painter, 2000). 
However, without an extensive historical database of rural property performance, particularly 
in comparison to alternate mixed-asset and mixed-property investments, the participation of 
the corporate owner or institutional investor will be restricted (Lins and Wood, 1994). 
 
This paper will analyse the historic performance of UK farmland over the period 1981-2004, 
on both a national and regional basis. UK farmland will also be compared to the traditional 
property and financial investments, with the performance of all asset classes being compared 
to determine the historic optimum investment portfolio allocations for the study period. This 
analysis will also determine if UK farmland provides any investment portfolio benefits over 
and above the traditional investment asset classes. 
 
 
UK RURAL PROPERTY RESEARCH 
 
Although there are considerable volumes of research into agriculture and rural property in the 
UK, very limited research has actually been carried out in relation to the investment 
performance of rural property, particularly in relation to investment portfolios. 
 
In recent years, research into rural property in the UK has tended to focus on agricultural 
production issues rather than rural property issues. UK rural property research topics have 
generally focussed on the following issues: 
 
• Rural property land use and agricultural production (Parsons, 1997; Jones, 1997; 
Raley et al, 2000). 
• Rural property valuation (Kernon, 2000; Postle, 1998; Prag, 1997; Cowap, 1997). 
• Farm tenancies and estate management (Cowap, 2000; Errington et al, 1998; Millard 
et al, 1999).  
• Environmental aspects (Holgate, 2000; Lobey and Shepherd, 2000; Skerratt and 
Midmore, 1999; Neve, 1998; Hollaway and Jones, 1997). 
• Rural land structure and reform (Hodge and Kiddle, 2000; Shucksmith, 1999; 
Macmillon et al, 1999; Manley and Garratt, 1999; Sturgess, 1998; Ravenscroft and 
Reeves, 1997). 
 
Rural land studies in the United Kingdom (UK) are also limited in relation to the research for 
the other forms of property in the UK property market. Again, the focus of rural land research 
in the UK is based on general rural land price trends and returns, rather than the factors that 
are influencing these price trends (Clayton, 1984; Trumper, 1984; Estates Gazette, 1994, 
1995, 1996; Paice, 1992). 
UK RURAL PROPERTY INVESTMENT PERFORMANCE RESEARCH 
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Since 1990, there has been an increased interest in the performance and investment 
opportunities provided by rural property in the UK. Since 1995, the Royal Institution of 
Chartered Surveyors has been publishing an annual summary of rural property price 
movements in the main rural areas of the UK. These summaries have provided a very limited 
analysis of rural property investment performance, with only an annual variation in annual 
returns being calculated. 
 
IPD have also reconstructed a rural property index known as the IPD UK let land index, 
which records the annual total return for the institutional and larger managed rural properties 
held in the UK (IPD, 2005). The construction and details of this particular index will be 
discussed in more detail in the research methodology section.  
 
FPDSavills are a major contributor to the IPD UK let land index, but also publish their own 
rural property research bulletins and have also developed a limited rural property 
performance index for UK rural property. This index is the Agricultural Land Market Survey, 
which records the volume of rural property sold each six-month period and the average 
change in price per acre for the following UK rural land use classifications: 
• Prime arable 
• Average arable 
• Average pasture 
• Poor pasture. 
 
This data is only available from December 1992 and does not provide a regional breakdown 
of rural land price changes (FPDSavills, 2005). 
 
 
 
INTERNATIONAL RURAL PROPERTY INVESTMENT RESEARCH 
 
These three (3) UK rural property performance indices provide a good basis for the 
comparison of rural property investment performance. However, the current level of analysis 
of the UK rural property return data is not as extensive as the work that has been carried out 
in the US and Australia. This rural property investment performance research has focussed on 
the following areas: 
 
Returns 
 
As previously stated in this paper, there has been considerably more research into the 
investment performance of rural land in the US compared to the UK. There are several 
reasons for this greater degree of research, with the primary reasons being the open rural 
property market based on a free rural property sales market (Eves, 2000; Eves, 2005), a 
greater participation of the corporate sector in the rural property market and the availability of 
institutional, government and private investment performance data (USDA, 2005; NCREIF, 
2005; ISU, 2001).  
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Although there are regular publications analysing the trends for rural land in the United States 
of America, generally on an annual basis, the number of these publications is still 
considerably less than for the other forms of property (Gilliland, 1986, 1996; Gilliland and 
Semien 1997). The higher percentage of corporate ownership of rural land in the USA, 
compared to the current situation in the UK, is the main reason for this greater emphasis on 
rural property investment performance research. 
 
Although the level of research into the investment returns of rural property have been limited, 
it is interesting to note that since the development of the NCREIF farmland index, there has 
been a considerable increase in the volume of rural property research in the US. In the mid-
1980’s, the studies on portfolio valuation by Webb and Rubens (1986) identified the high 
returns that were generated by rural property in comparison to both other financial assets and 
property classes. This study also found that the return from rural property in the US, based on 
USDA data, was higher than residential property and commercial real estate at all tax rates 
ranging from 0% to 50%. 
 
The high return and higher risk of rural property as an investment were previously noted by 
Speidell (1990) in a study on the use of alternate real estate property in real estate 
investments and Kaplan (1985), which also showed that the high returns, achieved by US 
rural property had the potential to provide investment opportunities to a mixed-asset 
investment portfolio. 
 
 
 Investment Diversification, Portfolio Benefits & Investor Expectations 
 
There has also been more rural property research in the USA in relation to rural property 
returns and the performance of this property market sector as an integral part of an 
investment portfolio. The studies by Hadaway (1978) and Hadaway and Hadaway (1981) 
suggested that rural property can provide significant diversification benefits to an investment 
portfolio due to the high returns from this property asset and the fact that there was a negative 
correlation between rural property returns and shares. These findings have since been 
confirmed by Kaplan (1985), where his study of rural property from 1947 to 1980 showed 
that farmland provided high returns and low correlations with other assets including Treasury 
bills, long-term government bonds and corporate bonds, thus making rural property an 
attractive asset class in an investment portfolio.  
 
The previously mentioned study by Webb and Rubens (1988), based on USDA rural property 
data, also showed that rural property added significantly to the optimum portfolio at all tax 
margins. A further study by Rubens, Bond and Webb (1989) also confirmed that rural 
property has either very low or negative correlations with all other asset classes, including the 
property sectors, and a positive relationship between rural property returns and inflation. 
 
 
 
Further rural property studies, based on USDA rural land price data by Lins et al (1991, 
1992) also demonstrated that the returns generated by rural property were higher than both 
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stocks and bonds and also had a negative correlation with inflation over the study period. 
This was particularly the case the longer the rural property was held in the portfolio. The high 
returns for rural property in this study were based on the rental income received for rural 
properties rather than the actual net farm profit generated by the farm. This approach to 
calculating the annual income return was similar to the study of Kaplan (1985). 
 
The data used by Lins et al (1991, 1992) was State-based and in several of the analysis 
results, the entire optimum investment portfolio for the study period was made up of rural 
property from a single US State. Lins et al (1992) stress that it would be most unlikely that an 
investor would construct a portfolio made up solely of either rural property or commercial 
real estate. To provide a better indication of the role of US rural property in an investment 
portfolio, the level of rural property in the analysis was also constrained. Even on a 
constrained basis, rural property continued to provide significant portfolio diversification 
benefits, as well as providing an inflation hedge. 
 
A further study of US rural property by Lins and Wood (1994) analysed the returns of 18 
asset classes, ranging from the traditional stocks, bonds and real estate to precious metals and 
artworks and compared these to the returns from rural property from 1947 to 1993 (based on 
USDA data). This study shows that rural property has achieved relatively high average 
annual returns, but more importantly from an investment perspective, these average annual 
returns have been negatively correlated to stocks, bonds and commercial real estate. 
 
An extensive study of the US rural property market over the period 1918-1988 was carried 
out by Rubens and Webb (1995) to determine the impact of rural property as an inflation 
hedge. This study showed that rural property was superior to financial assets as an inflation 
hedge, particularly in periods of high inflation. 
 
All the above work, carried out in the US, was based on the USDA rural property index. In 
the mid-1990’s, NCREIF developed the Farmland Index, which provides the same depth and 
quality of data as their other benchmark real estate indices. Like the USDA index, the 
NCREIF Farmland Index is a valuation-based index total return, which also includes the 
annual income return so that investment performance comparisons can be assessed on a total 
return based on the actual farm income rather than a farm rental figure (NCREIF, 2000). 
 
Using the NCREIF Farmland Index, Newell, Eves and Acheampong (1999) and Hardin and 
Cheng (2002) confirmed the high average annual total returns that can be gained by investing 
in US rural property and the negative correlation between rural property and stocks, bonds 
and commercial real estate performance. 
 
 
Appraisal Smoothing 
 
The studies on US farmland by Newell, Eves and Acheampong (1999), Lins et al (1992) and 
Webb and Rubens (1987) have all found that there was evidence of appraisal-smoothing in 
relation to the valuation-based NCREIF real estate indices. However, Newell et al (1999) 
shows that there is less significance of appraisal smoothing in the farmland series compared 
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to the other NCREIF real estate sectors. The study also showed evidence of “fourth-quarter 
seasonality” attributable to most farmland properties only being reappraised in the fourth 
quarter of each year. This was evidenced by increases in the fourth quarter and the eight 
quarter serial correlations versus the general trending-off of these correlations over 
subsequent quarters. 
 
The majority of the US research on rural property investment performance has been based on 
the USDA index and the NCREIF Farmland index, which are valuation-based and includes 
the income generated by rural property that is generally institutionally owned as part of a 
balanced pension fund. In order to determine the investment performance of individually 
owned and operated rural properties, Sunderman, Spahr, Birch and Oster (2000) developed 
an investment performance index for ranch property in Wyoming that was based on the 
operating net profit of these individual farms and their capital appreciation. This index was 
developed to primarily test the importance of serial correlation for single asset holding period 
returns and the study, based on Wyoming ranchland, confirmed that the serial correlation 
exists and the serial correlation of monthly returns creates a time diversification effect, 
depending on the individual investor’s time horizon. 
 
Economic Influences 
 
In addition to the research carried out on rural land price trends and returns, there has also 
been more research in the USA in relation to the factors that have impacted on or influenced 
rural land prices. Blasé and Hesemann (1973), Pilmer (1977), King and Sinden (1988), 
Gilliland (1991, 1992) and Miller (1976) have attempted to address the factors that determine 
changes in rural land prices. These factors have been identified as the influence of alternate 
agricultural land use, financial crisis, technology and net farm income, which is a function of 
commodity price and production. These studies support the work carried out in Australia by 
Edwards (1994) and Eves (1997, 1998 and 2000), which conclude that in traditional 
agricultural areas, economic factors play a significant role in determining rural land prices. 
However, in less defined agricultural areas, factors such as alternate agricultural and lifestyle 
factors play a greater role in determining rural land prices compared to direct agricultural 
factors. 
 
Tegene and Kuchler (1991) considered the impact of public policy, commodity prices and the 
distribution of income throughout the agricultural sector on both current and future rural 
property prices. This research considered that public policy has no major influence of rural 
property prices, most probably due to the fact that rural property is not traded in an organised 
security market and transaction costs are significantly higher than other assets.  
 
Given the lack of comparable depth of analysis for the investment performance of UK 
farmland, the IPD rural property index will be rigorously analysed to compare the total 
returns from rural property to the traditional assets classes and to determine the role of UK 
rural property in mixed-asset investment portfolios over the period 1981-2004. This analysis 
will also determine if UK rural property offers the same investment portfolio diversification 
and inflation-hedging benefits as rural property in both the US and Australia. 
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RESEARCH METHODOLOGY 
 
The UK rural land performance series used in this study is the annual IPD let land index over 
the period 1981 to 2004. This index shows un-geared returns for tenanted farmland owned by 
traditional land owners, financial institutions and private individuals (IPD, 2002). Both 
transactions and valuations are incorporated into this farmland index. 
 
This rural property index incorporates the rental returns generated from tenanted rural 
properties that are based on both individual farms and rural estates that are either privately 
owned or owned by institutions. The index construction is very similar to the USDA 
farmland indices discussed previously in this paper. This study period provides total 
performance returns from 1981 to 2004. Details of the IPD let land index series at December 
2004 are presented in Table 1.  
 
The rural property series commenced in 1981 with 317 properties and as at 2001, this figure 
had fallen to 239 properties. The series commenced with a value of £438 million in 1981, 
rising to £1.1 billion in 2004, representing an 151% increase in portfolio capital value over 
this period.  
 
Table 1: IPD UK rural property index statistics: December 2004 
 
Location Weight by Region
(% of capital value)
Capital Value 2001 
(£ per acre) 
South East 17.9 2,558 
Eastern 18.4 2,707 
East Midlands 10.7 2,211 
West Midlands 9.4 2,632 
Yorkshire & 
Humber 
7.4 1,933 
Northern England 18.9 3,215 
Other * 17.2 1,635 
* Includes South West England, Wales & Scotland 
(Source: IPD UK let land index, 2005) 
 
The total area of all rural properties in the portfolio at December 2004 was 432,500 acres 
(175026 hectares), which reflects an average property area of acres 1,809 (732.3 hectares). 
Lease types included AHA FRI (46.5%), AHA traditional leases (39.5%) and farm business 
tenancies (10.8%). 
 
The rural properties in the series have also been classified and analysed on the basis of 
geographic location. These geographic locations will also be used for investment 
performance analysis and optimum portfolio allocation analysis. Details of the various 
geographic locations are shown in Table 1. Weightings of the series are reasonably similar 
and thus provide a sound investment base, as no one geographic location dominates the 
series. 
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Other Investment Performance Series 
 
To provide a comparative performance analysis and mixed-asset portfolio considerations, the 
following UK total return series were used: 
 
• Property:   IPD Annual Commercial Property Index (including office, retail  
   and industrial sub-sectors) 
• Equities:   All Shares 
• Gilts:   Long-dated 15-20 years. 
 
The optimum investment portfolio allocation models for the historic comparison of UK 
farmland, including the seven (7) geographic regions, have been carried out using the 
“Solver” routine in Microsoft Excel. 
 
 
RESULTS 
 
The analysis of UK farmland index will comprise three (3) sections. The first analysis will 
compare the average annual total returns and volatility of all rural property sectors and the 
traditional asset classes. The second section will be based on the correlation analysis of all 
assets, with the final section determining the historic optimum investment portfolio allocation 
of both mixed-asset and mixed-property investment portfolios, based on the omission and 
inclusion of UK rural property. 
 
Average Annual Total Returns and Volatility 
 
Over the period 1981-2004, UK farmland has shown an average annual total return of 7.19%, 
with an annual volatility of 10.69%. Table 2 shows that over the same period, average annual 
total return for property (a composite of office, retail and industrial property), equities and 
gilts were all greater than farmland at 10.60%, 16.15% and 12.76% respectively. 
 
Table 2 also shows that during the period 1981-2001, the volatility of UK farmland was 
10.69%. This is a higher volatility than composite property, with equities and gilts having 
higher volatility than farmland. 
Table 2: Average annual returns: mixed-assets: 1981-2004 
 
 Property Equities Gilts Rural 
Average 
Annual Return 
(%) 
10.59 13.49 11.45 8.22 
Volatility (%) 8.46 15.41 12.25 10.84 
Risk/Return 
Ratio 
0.80 1.14 1.07 1.32 
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Although UK rural land shows a lower average annual total return over the period 1981 to 
2004, the results for the past ten years (1994-2004) have been significantly different. Over the 
past ten years, the average annual total return for rural land has been 15.2%, with the average 
annual total return for the last 12 months (2004) and the past 3 and  5 years annualised being 
18.6%, 19.7% and 17.0% respectively (refer to Table 3).  
 
Table 3: Comparison of annualised returns: all assets: 1994-2004 
 
 Property (%) Equities (%) Gilts (%) Rural (%) 
12 months 18.3 12.8 6.6 18.6 
3 years 12.9 1.8 6.2 19.7 
5 years 11.1 -3.0 6.4 17.0 
10 years 11.2 8.1 8.8 14.9 
 
Table 3 also shows that the return for rural property has been higher than all other assets, with 
equities actually showing a negative return for the past 5 year average. On a 3-year 
annualised basis, farmland has also achieved the highest average annual total return of these 
asset classes. 
 
This confirms that during the period 1981 to 1991, the performance of rural land in the UK 
was considerably lower than other investment assets.  
 
Despite the lower average annual total return achieved by property over the period 1981-
2004, it did show the best risk/return ratio at 0.80, with rural property having the highest 
risk/return ratio of all asset classes at 1.32. 
 
Table 4: Average annual returns: property sectors: 1981-2004 
 
 Retail Office Industrial Rural 
Average 
Annual Return 
(%) 
11.80 9.15 12.05 8.22 
Volatility (%) 7.22 10.36 9.40 10.84 
Risk/Return 
Ratio 
0.61 1.13 0.78 1.32 
 
When the returns for composite property are analysed on the basis of the three individual 
property sectors, the average annual total return for UK rural land has also been lower than 
office, retail and industrial property for the period 1981-2004. The rural property return of 
8.22% is considerably lower than the 12.32% average annual total return for industrial 
property and 11.36% average annual total return for retail property. Over this period, office 
property has shown a lower average annual total return of the traditional property assets of 
9.15%. Although the returns for rural property has been less than all other property sectors, 
the level of volatility for rural land is similar to office and industrial property (10.36% and 
9.40% respectively), however higher than the 7.42% volatility for retail property (refer to 
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Table 4). Based on the various individual property sectors, rural property still has the highest 
risk/return ratio, with retail property having the least risk for each unit of return (0.61). 
 
 
Table 5: Average annual returns: UK rural sectors: 1981-2004 
 
 South 
East 
East East 
Midlands
West 
Midlands
Yorkshire 
& 
Humber 
Northern Other 
Average 
Annual 
Return (%) 
8.70 6.92 7.91 9.27 9.16 9.25 8.20 
Volatility 
(%) 
10.96 12.49 12.60 10.81 11.59 11.69 10.14 
Risk/Return 
Ratio 
1.26 1.81 1.59 1.17 1.27 1.26 1.24 
 
Table 5 shows the average annual total returns and volatility for the period 1981-2004, based 
on the seven (7) geographic rural sectors. This table shows that the investment performance 
of rural land in the UK varies according to location and land use. When the investment 
performance of the various rural regions of the UK are compared, it can be seen that rural 
property in West Midlands have achieved the highest average annual total return of 9.27%, 
with the lowest average annual total return being achieved by rural properties in the East 
England region, where the average annual total return for the period 1981-2001 was only 
6.92%. Rural properties in Yorkshire and Humberside also had a relatively high average 
annual total return of 9.16%. Table 5 also shows that rural property in the South East 
England, Northern England and Other (Wales and Scotland) achieved higher average annual 
total returns than composite rural property. 
 
Although rural property in the West Midlands of England have shown the highest rural 
property returns for the study period, the volatility for this region (10.81%) has been very 
similar and in fact lower than several of the regions that achieved considerably lower average 
annual returns. The lowest volatility of returns was 10.14% in the “Other” rural areas (Wales, 
Scotland and Southern England). 
 
When the various rural regions are isolated in the analysis, West Midlands has the lowest 
risk/return ratio, at 1.17, with the highest risk/return ratio being East England at 1.81. 
 
 
Correlation Analysis 
 
In order to determine the impact of the inclusion of UK rural property to mixed-asset and 
mixed-property portfolios over the period 1981-2004, it is necessary to compare how the 
returns from rural property have differed on an annual basis compared to the other investment 
assets in this study.  
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Table 6: Mixed-asset correlation matrix: 1981-2004 
 
 Property Equities Gilts Rural 
Property 1.00    
Equities 0.14 1.00   
Gilts -0.07 0.36 1.00  
Rural 0.19 -0.26 -0.27 1.00 
 
Table 6 shows that there is a negative correlation between the returns achieved by UK rural 
property and shares and gilts (r = -0.26 and -0.27 respectively).  
 
Composite property has a very low positive correlation with equities (r = 0.14) and rural (r = 
0.19) and a very low negative correlation with gilts (r =-0.07). This analysis confirms the 
significant diversification benefits of rural property in a portfolio of property, equities and 
gilts, in that when composite property is generally experiencing periods of low average 
annual totals returns, rural property is experiencing periods of higher average annual total 
returns. These results should also be reflected in the optimum investment portfolio asset 
allocations. 
 
Table 7: Mixed-property correlation matrix: 1981-2004 
 
 Retail Office Industrial Rural 
Retail 1.00    
Office 0.80 1.00   
Industrial 0.71 0.83 1.00  
Rural 0.14 0.10 0.25 1.00 
 
Table 7 represents the correlation analysis based on the comparison of UK rural property to 
office, retail and industrial property. Overall, there is a very strong positive correlation 
between the performance of office, retail and industrial property: 
 
Office/Retail:   r = 0.80 
Office/Industrial:  r = 0.83 
Retail/Industrial:  r = 0.71 
 
The correlation between rural property and all other property sectors is not significant, with 
the highest positive correlation being rural and industrial (r = 0.25). This further reinforces 
the diversification benefits of rural property in a mixed-property portfolio. 
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Table 8: Inter-asset correlation matrix: 1981-2004 
 
 
 
 
 
 
 
 
 
 Property Equities Gilts Office Retail Industrial South 
East 
East East 
Midlands
West 
Midlands
Yorkshire North Other
Property 1.00             
Equities 0.35 1.00            
Gilts -0.07 0.36 1.00           
Office 0.92 0.09 -0.06 1.00          
Retail 0.96 0.23 -0.02 0.80 1.00         
Industrial 0.87 0.11 -0.10 0.83 0.71 1.00        
South 
East 
0.40 -0.34 -0.31 0.34 0.30 0.43 1.00       
East 0.16 -0.12 -0.21 0.09 0.14 0.15 0.86 1.00      
East 
Midlands 
0.17 -0.28 -0.33 0.06 0.15 0.20 0.88 0.88 1.00     
West 
Midland 
0.17 -0.21 -0.10 0.13 0.06 0.31 0.85 0.82 0.79 1.00    
Yorkshire -0.15 -0.14 -0.13 -0.26 -0.09 -0.04 0.66 0.76 0.81 0.74 1.00   
North 0.11 -0.40 -0.22 0.04 0.05 0.18 0.86 0.84 0.88 0.81 0.79 1.00  
Other 0.15 -0.27 -0.27 0.06 0.09 0.28 0.90 0.87 0.93 0.85 0.80 0.91 1.00 
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Table 8 shows the correlation matrix based on the analysis of all asset classes, together 
with the seven (7) individual UK rural regions. This table shows that there are highly 
significant correlations between the individual rural regions. Table 8 also shows that the 
negative correlation between the individual rural regions and equities range from a low 
negative correlation for Eastern England (r = -0.12) and a more significant negative 
correlation for Northern England (r = -0.40). All individual rural regions had a negative 
correlation with gilts, with the most significant negative correlation being East Midlands 
(r = -0.33). These correlations further confirm the role of regional rural property in a 
mixed-asset portfolio. 
 
Serial Correlation 
 
Serial correlation indicates the extent of appraisal-smoothing in the various farmland and 
property series, resulting from the use of valuations rather than transactions in developing 
the returns series for the respective rural and property series. 
 
Table 9: Serial correlation: 1981-2004 
 
 1 year 2 year 3 year 4 year 
Rural Let 
Land 
0.69 0.18 -0.15 -0.10 
Property 0.40 -0.25 -0.53 -0.27 
Office 0.48 -0.18 -0.53 -0.35 
Retail 0.30 -0.27 -0.40 -0.15 
Industrial 0.33 -0.16 -0.44 -0.26 
South East 0.61 -0.05 -0.39 -0.31 
East 0.60 0.17 -0.18 -0.09 
East 
Midlands 
0.71 0.24 -0.08 -0.13 
West 
Midlands 
0.56 0.07 -0.31 -0.24 
Yorkshire 
& Humber 
0.66 0.41 0.14 0.04 
Northern 
England 
0.70 0.25 -0.05 -0.07 
Other 0.65 0.13 -0.12 -0.03 
 
Table 9 shows the extent of the serial correlation in these performance series. Significant 
serial correlation is evident for the various farmland series for lags of one year, with these 
serial correlations being larger than that seen for the office, retail and industrial property 
sectors. Hence the impact of appraisal-smoothing is more evident for rural property than 
for the office, retail and industrial sectors. In each case, the impact of appraisal-
smoothing disappears after one year. 
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Optimum Investment Portfolio Allocations 
 
Mixed-assets 
 
Using these historic risk, return and inter-asset correlations, Figure 1 presents the optimal 
mixed-asset portfolio allocation for property, equities and gilts over the period of 1981-
2004. Property comprises the majority of the optimal portfolio (62%) at low portfolio risk 
levels (6.76%). However, as the risk increases, the level of property in the portfolio 
reduces from a maximum of 62% to minimal levels (less than 10%) when the risk reaches 
13.25%.  
 
Whilst initially accounting for less than 10% of the portfolio, the proportion of equities in 
the portfolio increases significantly as the portfolio risk increases. Bonds come into the 
portfolio at low risk levels, accounting for 30% of the portfolio at a risk of 6.76%, with 
this level of allocation in the optimum portfolio falling as the level of portfolio risk 
exceeds 7.19%. 
 
Figure 1: Mixed-asset allocation: property/equities/gilts: 1981-2004 
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Including rural property in the potential investment portfolio has an impact on the optimal 
mixed-asset allocation. As demonstrated in Figure 2, the lowest risk level of the portfolio 
decreases from 6.76% to 5.48% with the introduction of rural property into the portfolio.  
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Figure 2: Mixed-asset allocation: property/equities/gilts + rural: 1981-2004 
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At these low levels of risk, rural property accounts for up to 32% of the portfolio. As the 
risk profile of the portfolio increases, the percentage of rural property decreases, with 
rural property exiting the optimum investment portfolio once the level of portfolio risk 
exceeds 7.96%.  
 
The inclusion of rural property in the historic optimum investment portfolio has a very 
limited affect on the levels of gilts and equities in the portfolio. Rural property replaces 
composite property in the portfolio from the 5.48% to 7.96% risk level. Equities 
dominate the optimum investment portfolio once the risk level reaches 10.44%, with the 
portfolio being made up of only equities when the risk level reaches 14.42%. 
 
The analysis of the historic investment performance of these assets over the period 1981-
2004, shows that the optimum investment portfolio would have comprised 32% rural 
property. However, it is most unlikely that an investment fund would have in excess of 
20% in a mixed-asset investment portfolio. Figure 3 represents the historic optimum 
mixed-asset investment portfolio, with rural property constrained to a maximum of 20% 
of the portfolio. 
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Figure 3: Mixed-asset allocation: property/equities/gilts + rural: constrained @  
  max 20%: 1981-2004 
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This figure shows that constraining rural property to a maximum of 20% of the optimum 
mixed-asset investment portfolio increases the overall risk of the portfolio very slightly 
from 5.48% to 5.64%. 
 
 
 
Mixed-property 
 
The following analysis is based on the inclusion of rural property in an historic optimum 
investment portfolio for the period 1981-2004.  
 
This analysis will also include the analysis of the optimum portfolio allocations based on 
the historic returns and correlations for specific rural regions in the UK. These regions 
will only include those that actually result in a significant change in the optimum 
investment portfolio compared to the portfolio based on composite rural property. In the 
cases where this difference is minimal, the portfolio asset allocation figures will not be 
discussed. 
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Figure 4:  Mixed-property allocation: office/retail/industrial: 1981-2004 
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Figure 4 represents the optimum portfolio allocations for the traditional mixed-property 
assets (office, retail and industrial). This figure shows that the low returns, high risk and 
very significant correlation between office property and retail and industrial property has 
resulted in office property being excluded from the optimum mixed property investment 
portfolio at all levels of risk. 
 
Retail property dominates the portfolio at low levels of risk (7.20% to 7.75%). However, 
once the risk level of the portfolio exceed 7.75%, industrial property increases in 
portfolio levels to the 9.40% risk level, where the optimum investment portfolio 
comprises only industrial property. 
 
As seen in Figure 5, including rural property into the historic optimum investment 
portfolio also results in a significant change in the construction of the mixed-property 
investment portfolio at the lower levels of risk. The inclusion of rural property reduces 
the overall risk of the portfolio from 7.20% to 6.37%, with rural property comprising 
28% of the portfolio at the lowest level of risk. 
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Figure 5: Mixed-property allocation: office/retail/industrial + rural: 1981- 
  2001 
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Figure 6: Mixed-property allocation: office/retail/industrial + rural:   
  constrained @ max 20%: 1981-2004 
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Rural property is included in the portfolio at the expense of both retail and industrial 
property, at risk levels between 6.37% and 7.28%, at which level, rural property is not 
included in the historic optimum portfolio. 
 
It would be most unlikely that any mixed-property investment portfolio would contain 
more than 20% of assets such as rural property. Figure 6 represents the optimum mixed-
property investment portfolio, with the level of rural property constrained at a maximum 
of 20%. Constraining rural property to 20%, only results in increasing the overall level of 
risk of the portfolio from 6.37% to 6.45%. 
 
 
RURAL PROPERTY IMPLICATIONS 
 
Whilst being an historic analysis, the analysis of the IPD UK rural property performance 
series has provided useful insights into the risk-adjusted performance of UK farmland 
over the period 1981 to 2001.  
 
Key factors to emerge for rural property, in comparison to equities, gilts and the other 
property sectors are: 
 
• Farmland provides portfolio diversification benefits due to negative correlations with 
equities and gilts. 
• Farmland reduces the risk in both the mixed-asset and the mixed-property investment 
portfolio. 
• These benefits are available at low levels of portfolio percentage 
• The impact of UK rural property on the portfolio is similar to the impact of US 
farmland, US mixed asset allocation and the impact of Australian rural property on 
both the mixed-asset and mixed-property allocations. 
 
Overall, the results confirm the beneficial role of UK farmland in an investment portfolio, 
particularly at low risk levels. The authors are currently conducting further research into 
the role of UK farmland in portfolios under dynamic market conditions by examining the 
sensitivity in these analyses to change in UK farmland returns, risk and farmland 
correlation with other asset classes. 
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